The 
Introduction
Indonesian Cancer Registration 1 reported that thyroid carcinoma's relative frequency is 4.43 %, ranks the ninth out of tenth most common malignancies. Thyroid carcinoma is classified as slow going tumor in the terms of growth, with low morbidity and mortality. A fraction of those cancers however, grows faster and is highly malignant with a fatal prognosis. Thyroid carcinoma mortality rate is only 0.4% of all cancer deaths, but the problem is how to recognize which thyroid gland enlargement (nodules) is malignant, because there are a lot of non-carcinoma disorders of thyroid nodules. 1 In Indonesia, it is still common to perform intraoperative frozen section examination to determine whether the thyroid nodule is malignant or benign in order to decide the definitive action as well as the type of surgery to be performed. Frozen section examination has some draw backs, it is more costly, longer anesthesia time at all costs, as well as the relative lack of availability of these modality in every hospital. 2 The aim of this study is to evaluate the accuracy of triple diagnostic on thyroid nodules consisting of clinical findings, USG, and fine needle aspiration biopsy (FNAB), compared to frozen section with histopathology findings as the gold standard. We expect that triple diagnostic can predict types of surgery more accurately compared to frozen section.
Methods
A diagnostic study was done to compare triple diagnostic method with histopathologic examination. The data used in this study were extracted from patients' medical records. The target population was patients with thyroid nodules and the inclusion criteria were patients with thyroid nodules who came to Cipto Mangunkusumo General Hospital at surgical oncology clinic for the first time or for evaluation of thyroid nodule and patients who eventually underwent thyroidectomy during 2010 to 2011. Patients with one or more metastatic lesions, indeterminate or atypical lesion in FNAB results and incomplete medical record data were excluded.
Triple Diagnostic and Reference Standard
Clinical examination (history and physical examination) were scored by McGill Thyroid Nodule Score/MTNs (Table 1) . Diagnostic test using the receiver operating characteristic (ROC) procedure was performed to obtain clinical cut-off scores of diagnosis of malignant. Results of the clinical examination was considered to be malignant if scores >3. 
Statistical Analysis
Distribution and characteristics of data from each variables were assessed using descriptive statistics and were presented in graph and tables. Inferential statistical analysis was conducted in accordance with the scale of the variables being compared, and the terms that follow the statistical calculations used.
This study used a computer program SPSS 20.0 for statistical calculations. Chi-square test were used to obtain receiver operating characteristic (ROC) curve and were performed between each element of triple diagnostic test to the gold standard (histopathology result). Multivariate analysis using logistic regression test was done in order to reveal the diagnostic value of the triple diagnostic test. In the analysis of this diagnostic test, each variable was divided into 2 groups: malignant and benign. Patients with suspected malignancy were grouped into the malignant group.
Results
During 2010-2011, there were 161 cases eligible for this study. Of these, 51 patients had inconclusive results or atypical cells from FNAB. Most of the thyroid nodule cases occurred in females. As many as 141 patients (87.5%) were females with a median value of 46 years old (range 10-67 years). All patients, presented with a lump on the front side of the neck. Malignant tissues were found in 134 out of 161 patients. The histopathology types were: papillary type 121 cases (90.3%), follicular 4 cases (3%), medullary 1 case (0.7%) and anaplastic 8 cases (6%). There were 13 patients that present distant metastases. The metastases were found in the lung (5 patients), vertebrae (3 patients), costae (3 patients), the frontal bone (1 patient) and the parietal bone (1 patient). Based on clinical examination, 81 patients classified malignant were proved in histopathology as thyroid carcinoma (Table 3 ). Compared to histopathology findings, this examination yielded a sensitivity of 60.4%, specificity of 77.8%, and accuracy of 63.3%. The most frequent variable in this examination were risk factors (29.8%) and hard consistency (23.1%). In USG examination, signs of malignancy were found in 95 patients (Table 3) . USG sensitivity was 70.9%, specificity was 63%, and accuracy was 69,6%. Measurements of the diagnostic value for clinical examination and USG were also done using RO. Area under the curve (AUC) value of clinical and USG was 81.6%, which is greater than the diagnostic value of clinical examination alone (73.5%). There was an additional diagnostic value of 8.1% by adding USG examination. FNAB procedure showed 78 patients with malignant nodules (Table 3) produced sensitivity of 58.25%, specificity of 88.9%, and accuracy of 63.4%.
From the data above, bivariate analysis were performed ( Table 4) . The results showed p<0.05 in three variables: symptoms of local tumor invasion, rapid tumor growing, and hard consistency. These variables added with tumor mobility were performed multivariate analysis with p>0.05, respectively. In measurements of the diagnostic value for clinical examination and FNAB, AUC value was 87% while the AUC value of clinical patients with concordant triple diagnostic results, there were 53 malignant cases (32.9%) and 31 benign cases (19.3%), while non concordant results were found in 77 cases. In patients with concordant triple diagnostic results, the overall sensitivity was 77%, specificity was 94%, positive predictive value was 98%, and negative predictive value was 51.6%, with accuracy of 80.9%. The accuracy value was lower than expected in this study. The accuracy value is strongly affected by its elements, so in order to increase the overall accuracy value we need uniformity and accuracy enhancement from all three diagnostic elements' studies. Moreover, the examination alone was 73.5%. Addition of FNAB to this combination increased the diagnostic value by 14.5%.
There were 84 patients with concordant results for all three elements of the triple test (Table 3) . Based on the analysis, out of 84 data was collected retrospectively from medical records, and the diagnostic studies were not done previously, making the study susceptible to bias in data collection. Diagnostic value of triple diagnostic were measured with ROC, AUC of 92% showed better result than either combination clinical examination and USG or clinical examination and FNAB (Table 7) . Frozen section was performed in 112 out of 161 patients who underwent thyroidectomy procedure, intraoperatively (Table 8 ). The diagnostic values were as follows; sensitivity of 65.5%, specificity of 86.3%, accuracy of 70%, positive predictive value and negative predictive value of 95.1% and 38%, respectively. 
Discussion
From 161 patients with thyroid nodules, 134 patients (83%) were presented with malignant thyroid tissue in histopathology. Papillary carcinoma is the most common type. Based on age, thyroid carcinoma distribution have the tendency to rise quietly from the 3 rd -5 th decade of life and go down at the 6 th decade of life. This result is in accordance with other studies which stated that the tendency of thyroid nodule to appear peaked at the 4 th decade and decrease at the 5 th decade.
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We found that the majority of thyroid enlargement events occured in female patients (87.5%). It is similar with other studies which stated that the gender distribution of the disease in Indonesia (female:malewere 2:1 to 3:1). [1] [2] [3] From clinical examination, low value of diagnostic results, especially specificity (77.8%), could be caused by the method of data collection which were conducted retrospectively from medical records and technical variation among physicians who performed the examinations. In addition, sometimes the typical signs of thyroid carcinoma were not found during clinical examination, except in occurrence of infiltration into the surrounding tissue and lymph eJKI node enlargement. 4 The clinical malignancy scoring system by using MTNs is more appropriate to use in non-retrospective study. From bivariate test, clinical factor (p<0.05) presented statistically significance results. This means that we should do a thorough clinical examination in order to collect accurate signs and symptoms of thyroid carcinoma.
Triple diagnostic is difficult to conduct in thyroid carcinoma because most patients do not present with typical signs and symptoms; some even present with no symptoms. It is also seen from the number of concordant results in triple diagnostic, which only 84 subjects ( Table 6 ) or half of total subjects in this study. Among each element of triple diagnostic therapy, FNAB provided the bigest contribution in increasing the diagnostic accuracy of triple diagnostic method (Table 8) . FNAB increased the AUC value of 14% from clinical examination while USG only 8.1%. When the three elements were combined together, it increased the value up to 92%. Therefore, we continue the analysis of FNAB. In this report, showed different results with other research, particularly in terms of sensitivity (58.25%) and accuracy (63.4%). The reported sensitivity of FNAB is between 80% and 95%, and accuracy ranges from 92-95%. 12 Currently, techniques of specimen collection with USG guided had been developed outside Indonesia, resulting in improved diagnostic values of FNAB examinations. [7] [8] [9] Specimen collection technique in, however, was still done with conventional ways.
In this study, frozen section did not reach the ideal as defined by the association of directors of anatomic and surgical pathology. Ideally, frozen section should not give an error rate more than 3%. 10 In this study, however, the false negative rate was 27,6%. So, if there is a risk or suspicion of malignancy, one should consider to continue surgical treatment even if the frozen section result is benign. This modality also has the same limitations as FNAB in determining follicular adenoma to follicular carcinoma because of inability to provide information about vascular or capsular invasion. 3 Triple diagnostic reported better diagnostic value compared to frozen section however, the false negative ratio of triple diagnostic was still high (48.4%). This might be due to the limited number of subject in this study. Further research need to be done with more subjects. Treatment of thyroid nodules have been changing a lot owing to the development of numerous new diagnostic tools. When the investigation is done in combination (triple diagnostic), the accuracy will increase up to 90%. 4, 5 Triple diagnostic still cannot be used as an ideal test to replace frozen section examination as the basis for definitive therapy in patients with thyroid nodules. However, concordant patients with malignancy in triple diagnostic's elements showed high positive predictive value of 98%. It means that if the diagnostic test (triple diagnostic) was positive, the probability to have thyroid carcinoma would be 98%. This is supported with study by Damanik 11 which showed a positive predictive value of 95.1% for triple diagnostic test.
Conclusions
Triple diagnostic for thyroid nodules still cannot be used as an ideal test to replace frozen section or histopathological result (gold standard). However, cases with concordant results of each triple diagnostic's element have high positive predictive value (98%) and malignant probability (92%). In those cases, it is still possible to perform definitive operation with the consideration of center-specific sensitivity and specificity of all triple diagnostic elements. In order to validate these results, other prospective longitudinal studies should be done with larger sample size and better data sampling method in order to avoid bias and reduce confounding factors. Moreover, diagnostic values in further studies such as intraoperative examination of thyroid sections might be explored for better diagnosis.
